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Abstract
%DFNJURXQG $JURZLQJQXPEHURIDSSV WRVXSSRUWJRRGPHQWDOKHDOWKDQGZHOOEHLQJDUHDYDLODEOHRQGLJLWDOSODWIRUPV
+RZHYHUYHU\IHZVWXGLHVKDYHH[DPLQHGROGHUDGXOWV¶DWWLWXGHVWRZDUGWKHXVHRIWKHVHDSSVGHVSLWHLQFUHDVLQJXSWDNHRIGLJLWDO
WHFKQRORJLHVE\WKLVGHPRJUDSKLF
2EMHFWLYH 7KLVVWXG\VRXJKWWRH[SORUHROGHUDGXOWV¶SHUVSHFWLYHVRQWHFKQRORJ\WRVXSSRUWJRRGPHQWDOKHDOWK
0HWKRGV $WRWDORIROGHUDGXOWVDJHG\HDUVRUROGHULQWZRJURXSVSDUWLFLSDWHGLQVHVVLRQVWRH[SORUHWKHXVHRIGLJLWDO
WHFKQRORJLHVWRVXSSRUWPHQWDOKHDOWK,QWHUDFWLYHDFWLYLWLHVZHUHGHVLJQHGWRFDSWXUHSDUWLFLSDQWV¶LPPHGLDWHUHDFWLRQVWRDSSV
DQGZHEVLWHVGHVLJQHGWRVXSSRUWPHQWDOKHDOWKDQGWRH[SORUHWKHLUH[SHULHQFHVRIXVLQJWHFKQRORJ\IRUWKHVHSXUSRVHVLQWKHLU
RZQOLYHV7HPSODWHDQDO\VLVZDVXVHGWRDQDO\]HWUDQVFULSWVRIWKHJURXSGLVFXVVLRQV
5HVXOWV 2OGHUDGXOWVZHUHPRWLYDWHGWRWXUQWRWHFKQRORJ\WRLPSURYHPRRGWKURXJKPHFKDQLVPVRIGLVWUDFWLRQQRUPDOL]DWLRQ
DQGIDFLOLWDWHGH[SUHVVLRQRIPHQWDOVWDWHVZKLOHDLPLQJWRUHGXFHEXUGHQRQRWKHUV3HUFHLYHGEDUULHUVWRXVHLQFOXGHGIHDURI
FRQVHTXHQFHVDQGWKHLPSDFWRIORZPRRGRQUHDGLQHVVWRHQJDJHZLWKWHFKQRORJ\DVZHOODVDODFNRISULRUNQRZOHGJHDSSOLFDEOH
WRGLJLWDO WHFKQRORJLHV3DUWLFLSDQWVZHUHDZDUHRIZHEVLWHVDYDLODEOH WR VXSSRUWPHQWDOKHDOWKEXW DZDUHQHVVDORQHGLGQRW
PRWLYDWHXVH
&RQFOXVLRQV 2OGHUDGXOWVDUHPRWLYDWHGWRXVHGLJLWDOWHFKQRORJLHVWRLPSURYHWKHLUPHQWDOKHDOWKEXWEDUULHUVUHPDLQWKDW
GHYHORSHUVQHHGWRDGGUHVVIRUWKLVSRSXODWLRQWRDFFHVVWKHP
-0HG,QWHUQHW5HVHGRL
.(<:25'6
PHQWDOKHDOWKROGHUDGXOWVWHFKQRORJ\GLJLWDOWHFKQRORJ\,QWHUQHWDSSV
Introduction
/DWHOLIHPHQWDOKHDOWKLVRIWHQRYHUVKDGRZHGE\SK\VLFDOKHDOWK
+RZHYHUPHQWDOLOOQHVVLVFRPPRQLQROGHUDGXOWSRSXODWLRQV
ZLWKHVWLPDWHVVXJJHVWLQJWKDWGHSUHVVLRQLVPRUHFRPPRQWKDQ
GHPHQWLD LQ ODWHU OLIH >@ 3UHYDOHQFH RI GHSUHVVLRQ DPRQJ
LQGLYLGXDOVRYHUWKHDJHRIKDVEHHQVXJJHVWHGWRUDQJHIURP
WRDVKLJKDVGHSHQGLQJRQWKHOLYLQJVLWXDWLRQIURP
ZKLFKWKHVDPSOHLVWDNHQ>@'HSUHVVLRQLVFKDUDFWHUL]HGE\
-0HG,QWHUQHW5HV_YRO_LVV_H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
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SHUVLVWHQW IHHOLQJVRI ORZPRRG ODFNRIPRWLYDWLRQ UHGXFHG
HQMR\PHQWRIGDLO\DFWLYLWLHVWLUHGQHVVDQGVXLFLGDOLW\>@2YHU
KDOIRIDOOFDVHVRIGHSUHVVLRQLQROGHUDGXOWVDUHILUVWRQVHW>@
KLJKOLJKWLQJWKHQHHGIRUHIIHFWLYHSUHYHQWDWLYHVWUDWHJLHVIRU
WKLVDJHJURXS*HQHUDOL]HGDQ[LHW\GLVRUGHULVDOVRFRPPRQ
DIIHFWLQJXSWRRIROGHUDGXOWVZLWKHYHQKLJKHUUDWHVRI
V\PSWRP LQFLGHQFH >@ $Q[LHW\ KDV VHYHUDO V\PSWRPV LQ
FRPPRQ ZLWK GHSUHVVLRQ DQG FDQ FDXVH SHUVLVWHQW DQG
H[DJJHUDWHG ZRUU\ WUHPEOLQJ DQG SDQLF DWWDFNV >@ %RWK
DQ[LHW\DQGGHSUHVVLRQDUHULVNIDFWRUVIRUVXLFLGH>@DQGFDQ
QHJDWLYHO\LPSDFWSK\VLFDOKHDOWKDQGZHOOEHLQJ7KLVLVHYLGHQW
LQKRVSLWDOFDUHZKHUHROGHUDGXOWVZLWKPHQWDOKHDOWKSUREOHPV
VSHQGORQJHUZDLWLQJIRUHPHUJHQF\URRPWUHDWPHQWKDYHORQJHU
KRVSLWDOVWD\VDQGKDYHKLJKHUUDWHVRIUHDGPLVVLRQWKDQWKRVH
ZLWKRXW WKHP >@ ,Q DGGLWLRQ WKHSUHVHQFHRI PHQWDO KHDOWK
SUREOHPVLQROGHUDGXOWVLVFRUUHODWHGZLWKLQFUHDVHGKHDOWKFDUH
FRVWVHYHQDIWHUDFFRXQWLQJIRUPHQWDOKHDOWKVSHFLILFWUHDWPHQW
FRVWV>@
,Q FRQWUDVW WKHUH LV JURZLQJ LQWHUHVW LQ HIIRUWV WR SURPRWH
SRVLWLYHPHQWDOKHDOWKZHOOEHLQJDQGIORXULVKLQJLQFOXGLQJ
DPRQJWKHROGHUDGXOWSRSXODWLRQ.H\HVGHILQHVPHQWDOKHDOWK
DV³DV\QGURPHRIV\PSWRPVRISRVLWLYHIHHOLQJVDQGSRVLWLYH
IXQFWLRQLQJLQOLIH´DQGXVHVWKHWHUPIORXULVKLQJ WRGHVFULEH
VWDWHV RI SRVLWLYH PHQWDO KHDOWK >@ 7KH 1HZ (FRQRPLFV
)RXQGDWLRQGHYHORSHGWKH)LYH:D\VWR:HOOEHLQJDVHULHVRI
WRROV WRKHOS LQGLYLGXDOV WR LPSURYHZHOOEHLQJDQG LQFUHDVH
IORXULVKLQJ7KHVHWRROVFRPSULVHILYHW\SHVRIEHKDYLRUHDFK
RI ZKLFK LV OLNHO\ WR LQFUHDVH SRVLWLYH DIIHFW DFFRUGLQJ WR
HYLGHQFH UHYLHZHG E\ WKH IRXQGDWLRQ >@ 7KH UHSRUW
VSHFLILFDOO\PHQWLRQVWKHEHQHILWVWKHVHEHKDYLRUVFDQKDYHIRU
ROGHU DGXOWV +XSSHUW UHYLHZHG OLWHUDWXUH RQ WKH FDXVHV DQG
FRQVHTXHQFHVRISV\FKRORJLFDOZHOOEHLQJDQGFRQFOXGHGWKDW
DFWLRQV DQG DWWLWXGHV ZHUH OLNHO\ WR KDYH D JUHDWHU HIIHFW RQ
PHQWDOVWDWHWKDQH[WHUQDOFLUFXPVWDQFHV>@7KHVHDFFRXQWV
VXJJHVWWKDWLQGLYLGXDOVFDQKDYHDVWURQJLQIOXHQFHRYHUWKHLU
RZQPHQWDOVWDWHVE\HQJDJLQJLQEHKDYLRUVNQRZQWRVXSSRUW
JRRG PHQWDO KHDOWK +RZHYHU IRU LQGLYLGXDOV WR WDNH
UHVSRQVLELOLW\IRU WKHLURZQPHQWDOVWDWHVDZDUHQHVVRI WKHLU
SUHVHQWPHQWDOVWDWHDQGNQRZOHGJHRIWKHEHKDYLRUVWKDWPD\
LPSURYHLWDUHUHTXLUHG
$FURVVDOODJHJURXSVWKHSRWHQWLDORIGLJLWDOWHFKQRORJLHVIRU
PRQLWRULQJDQGVXSSRUWLQJJRRGPHQWDOKHDOWKLVLQFUHDVLQJO\
EHLQJUHFRJQL]HG>@)RUH[DPSOHWKHUHLVLQFUHDVLQJXVHRI
GLJLWDOWRROVIRUHFRORJLFDOPRPHQWDU\DVVHVVPHQWRUH[SHULHQFH
VDPSOLQJRIPRRG>@DVZHOODVUHFRUGLQJRI*36GDWDWR
PRQLWRUPHQWDOKHDOWKXVLQJGLJLWDOWHFKQRORJ\>@7KHUHLV
DOVRDJURZLQJUDQJHRIPRELOHDSSVWRVXJJHVWDQGIDFLOLWDWH
DFWLYLWLHVWRPDLQWDLQSRVLWLYHPRRGIRUH[DPSOH0RRG0LVVLRQ
>@+DSSLHU>@DQG+HDG6SDFH>@2OGHUDGXOWVDUHDOVR
PDNLQJLQFUHDVHGXVHRIGLJLWDOWHFKQRORJLHV>@SDUWLFXODUO\
IRUUHFUHDWLRQDODFWLYLWLHV>@DQGNHHSLQJLQFRQWDFWZLWKSHRSOH
WKH\FDUHDERXW>@+RZHYHUWKHUHKDVEHHQOHVVLQYHVWLJDWLRQ
RI WKHLU XVH RI WHFKQRORJLHV WR VXSSRUW PHQWDO KHDOWK 7KRVH
VWXGLHV WKDW KDYH H[SORUHG WKLV DUHD KDYH OLPLWDWLRQV )RU
H[DPSOHZKLOH6DXYHHWDO>@IRXQGDVLJQLILFDQWLQFUHDVHLQ
SDUWLFLSDQWV¶ VHOIUHSRUWHG PRRG DIWHU SOD\LQJ DQ RQOLQH
HGXFDWLRQDOJDPHRQWKHWRSLFRIZHOOEHLQJWKH\RQO\H[DPLQHG
RQH JDPH GHYHORSHG E\ WKH DXWKRUV WKHPVHOYHV OLPLWLQJ
JHQHUDOL]DELOLW\WRRWKHUGLJLWDOWRROV6LPLODUO\OLPLWHGDUHWKH
ILQGLQJV IURP D VLQJOH FDVH VWXG\ H[DPLQLQJ RQOLQH
WKHUDSLVWDVVLVWHGFRJQLWLYHEHKDYLRUDOWKHUDS\ZKLFKUHYHDOHG
XVHUVDWLVIDFWLRQDQGSRVLWLYHUHVSRQVHVWRWKHXVHRIWHFKQRORJ\
IRUWKLVSXUSRVH>@*LYHQWKHVHOLPLWHGUHVXOWVPRUHUHVHDUFK
LVQHHGHGLQYROYLQJODUJHUJURXSVRIROGHUDGXOWVWRLQFUHDVHWKH
UDQJHRIYLHZVH[SUHVVHG
7KHUHLVDOVRDQHHGWRXQGHUVWDQGSRWHQWLDOEDUULHUV WRROGHU
DGXOWVXVLQJGLJLWDOWHFKQRORJLHVIRUVXSSRUWLQJPHQWDOKHDOWK
)RU LQVWDQFH PDQ\ ROGHU DGXOWV SHUFHLYH WHFKQRORJ\ WR EH
H[SHQVLYH>@DQGRIWHQSUHIHUWKH³ROGIDVKLRQHG´ZD\VRI
GRLQJWKLQJV>@3ULRUUHVHDUFKKDVDOVRKLJKOLJKWHGWKDWROGHU
SHRSOH FDQ KDYH WURXEOH UHPHPEHULQJ KRZ WR XVH QHZ
WHFKQRORJLHV >@ +RZHYHU OLWWOH LV NQRZQ DERXW ROGHU
DGXOWV¶ DWWLWXGHV WRZDUG WKH XVH RI GLJLWDO WHFKQRORJLHV
VSHFLILFDOO\WRVXSSRUWPHQWDOKHDOWK
7RDGGUHVVWKHVHJDSVLQNQRZOHGJHWKLVVWXG\VRXJKWWRXVH
DQLQQRYDWLYHDQGLQWHUDFWLYHPHWKRGRORJ\WRXQGHUVWDQGZKDW
PRWLYDWHVDQGSUHYHQWVWKHXVHRIGLJLWDOWHFKQRORJLHVWRVXSSRUW
PHQWDO KHDOWK DPRQJROGHU DGXOWV7KHUHIRUH WKLV VWXG\ZDV
EDVHGRQ WKH&KDOOHQJLQJ2EVWDFOHVDQG%DUULHUV WR$VVLVWHG
/LYLQJ7HFKQRORJLHV&2%$/7>@SULQFLSOHRIXVHUDVH[SHUW
>@$FFRUGLQJWRWKLVSULQFLSOHROGHUDGXOWXVHUVRIWHFKQRORJ\
DUHFRQVLGHUHGWKHPRVWNQRZOHGJHDEOHRQWKHUHDVRQVIRUWKHLU
DGRSWLRQ DQG FRQWLQXHG XVH RU DEDQGRQPHQW RI SDUWLFXODU
WHFKQRORJLHV 7KLV DSSURDFK LQYLWHV ROGHU DGXOWV WR VKDUH
PRPHQWDU\H[SHULHQFHVRIXVLQJWHFKQRORJLHVSUHVHQWHGZLWKLQ
WKH VHVVLRQDQGDGGUHVVHV WKH OLPLWDWLRQVRI WUDGLWLRQDO IRFXV
JURXSVWKDWUHO\RQSDUWLFLSDQWVUHFDOOLQJDQHFGRWHVIURPPHPRU\
>@SHUKDSVIURP\HDUVDJRZKHUHVXEWOHGHWDLOVRISDUWLFXODU
VLWXDWLRQVPD\EHORVW
7KH&2%$/7DSSURDFKZDVFRFUHDWHGZLWKROGHUDGXOWVDVD
PHDQV RI HQVXULQJ WKHLU HTXDO SDUWLFLSDWLRQ LQ WHFKQRORJ\
GHYHORSPHQW DQG HYDOXDWLRQ 0RVW ROGHU DGXOWV KDYH QR
H[SHULHQFH LQWHUDFWLQJ ZLWK WHFKQRORJ\ GHYHORSHUV EXW WKHLU
LQSXWLQWRGHYHORSLQJWHFKQRORJLHVDQGVHUYLFHVDLPHGDWWKHP
LV HVVHQWLDO 7KH &2%$/7 SURMHFW FUHDWHG XVHUFHQWHUHG
DFWLYLWLHVVSHFLILFDOO\WRKHDUWKHYRLFHVRIROGHUDGXOWVDWDQ\
DQGDOOVWDJHVRIWKHWHFKQRORJ\GHYHORSPHQWSURFHVV>@7KHVH
DURVHLQUHVSRQVHWRROGHUDGXOWVWHFKQRORJ\GHYHORSHUVDQG
VHUYLFH SURYLGHUV ZKR PLJKW FRPPLVVLRQ RU SURYLGH
WHFKQRORJLHV WR ROGHU DGXOWV LGHQWLI\LQJ ODFN RI PHDQLQJIXO
FRPPXQLFDWLRQDVDPDMRUEDUULHU WR WHFKQRORJ\XSWDNH7KH
SULQFLSOHRIXVHUDVH[SHUW DQGVRPHRIWKHVSHFLILFDFWLYLWLHV
KDYHEHHQIXUWKHUGHYHORSHGLQWKH781*67(1SURMHFW>@
$OOSDUWVRIWKHLQWHUDFWLYHVHVVLRQVDUHDXGLRDQGYLGHRWDSHG
PHDQLQJWKDWYLHZVSDUWLFLSDQWVPD\RQO\H[SUHVVWRRQHRUWZR
RI WKHLU SHHUV DUH DOVR FDSWXUHG UHGXFLQJ WKH LQIOXHQFH RI
ODUJHJURXSG\QDPLFVRQUHVXOWV,QWKLVVWXG\HDFKIDFLOLWDWHG
DFWLYLW\XVHGDVHWRIPDWHULDOVRUWHFKQRORJLHVGHYHORSHGWR
FUHDWH D FRPIRUWDEOH HQYLURQPHQW ZKHUH ROGHU DGXOWV FRXOG
VSHDNIUHHO\DVH[SHUWVDERXWWKHWRSLFRILQWHUHVWZKLFKLQWKLV
FDVHZDVWHFKQRORJ\DQGODWHOLIHPHQWDOKHDOWK
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Methods
'HVLJQ
7KLV VWXG\XVHGDTXDOLWDWLYHDSSURDFK WRHOLFLWROGHUDGXOWV¶
YLHZVDQGH[SHULHQFHV,WVRXJKWWRH[SORUHZK\ROGHUDGXOWV
PLJKW RU PLJKW QRW EH PRWLYDWHG WR HQJDJH ZLWK GLJLWDO
WHFKQRORJLHVWRVXSSRUWWKHLUPHQWDOKHDOWK7KHDLPZDVWKXV
WRGHYHORSQHZLQVLJKWVDQGXQGHUVWDQGLQJZKLFKDUHNH\DLPV
RIDTXDOLWDWLYHDSSURDFK7KH&2%$/7WRRONLWXVHVWHFKQLTXHV
WKDWHQFRXUDJHLQWHUDFWLRQZLWKWHFKQRORJ\ZLWKLQVHVVLRQVVR
WKDWLPPHGLDWHUHDFWLRQVDQGH[SHULHQFHVFDQEHFDSWXUHGDQG
WKDWUHVSHFWWKHNQRZOHGJHKHOGE\ROGHUDGXOWVUHJDUGLQJWKHLU
PRWLYDWLRQVDQGH[SHULHQFHVRIXVLQJWHFKQRORJLHV
3DUWLFLSDQWV
,QWRWDOSDUWLFLSDQWVZHUHUHFUXLWHGIRUWKHVWXG\RQHJURXS
RI  SDUWLFLSDQWV DQG RQH JURXS RI  ZKLFK LV LQ OLQH ZLWK
&2%$/7PHWKRGRORJ\JXLGHOLQHV>@(OLJLELOLW\FULWHULDZHUH
DVIROORZVEHLQJ\HDUVRIDJHRURYHUDEOHWRUHDGZLWKRU
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'DWD$QDO\VLV
$OO VHVVLRQV ZHUH DXGLR DQG YLGHRWDSHG DQG VXEVHTXHQWO\
WUDQVFULEHG YHUEDWLP E\ WKH ILUVW DXWKRU 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3ULQFLSDO)LQGLQJV
7KLV VWXG\ XVHG WKH &2%$/7 SULQFLSOH RI XVHU DV H[SHUW WR
XQGHUVWDQGWKHPRWLYDWRUVDQGEDUULHUVWRROGHUDGXOWV¶XVHRI
WHFKQRORJ\WRVXSSRUWPHQWDOKHDOWK1HZILQGLQJVSUHVHQWHG
LQ WKLV ZRUN LQFOXGH WKDW VHOIUHOLDQFH DYHUWLQJ ORQHOLQHVV
QRUPDOL]DWLRQIDFLOLWDWHGH[SUHVVLRQDQGLPSURYLQJPRRGFDQ
EHPRWLYDWRUVIRUROGHUDGXOWVWRXVHWHFKQRORJ\WRVXSSRUWWKHLU
PHQWDOKHDOWK6RPHDSSVDQGZHEVLWHVLQFOXGHGLQWKHVWXG\
ZHUHIRXQGWRRIIHUIXQFWLRQVWKDWDVVLVWHGXVHUVLQXQGHUVWDQGLQJ
WKHLU PHQWDO VWDWHV DQG LQ IDFLOLWDWLQJ EHKDYLRUV WKDW ZRXOG
SURPRWHZHOOEHLQJIORXULVKLQJDQGPHQWDOKHDOWK7KHVWXG\
KDVDOVRLOOXPLQDWHGSRVVLEOHUHDVRQVROGHUDGXOWVPLJKWDYRLG
XVLQJWHFKQRORJ\WRVXSSRUWPHQWDOKHDOWKLQFOXGLQJORZPRRG
LWVHOIIHDURIFRQVHTXHQFHVDQGDSUHIHUHQFHIRUKXPDQFRQWDFW
7KHSDUWLFLSDQWVH[SUHVVHGDQLQWHUHVWLQXVLQJWHFKQRORJ\WR
DOOHYLDWH ORZ PRRG IRU H[DPSOH E\ OLVWHQLQJ WR PXVLF RQ
<RX7XEHRUSOD\LQJJDPHVZLWKLQDSSV7KH\H[SUHVVHGKRZ
SOD\LQJJDPHVVXFKDVWKDWZLWKLQWKHDSS:HOO0LQGFRXOGEH
DKHOSIXOGLVWUDFWLRQIURPXQZDQWHGWKRXJKWVDQGPD\KHOSWR
FRQFHQWUDWH WKH PLQG 3ULRU UHVHDUFK KDV KLJKOLJKWHG WKDW
WHFKQRORJ\ FDQ SURYLGH ROGHU DGXOWV ZLWK RSSRUWXQLWLHV IRU
HQMR\PHQWDQGIXQ>@7KLVVWXG\H[WHQGVWKLVWRWKHDGGHG
EHQHILWRIDOOHYLDWLQJORZPRRGDQGSURYLGLQJGLVWUDFWLRQ2OGHU
DGXOWSDUWLFLSDQWVDOVRKLJKOLJKWHGKRZWKHIUDPHZRUNSURYLGHG
E\ PRRGUHSRUWLQJ WRROV ZLWKLQ DSSV FRXOG EH KHOSIXO IRU
H[SORULQJWKHLURZQIHHOLQJVDQGEHLQJDEOHWRH[SUHVVWKHVH
)XUWKHUPRUHUHDGLQJGHVFULSWLRQVRIWKHH[SHULHQFHRIV\PSWRPV
RISRRUPHQWDOKHDOWKZDVIHOWWREHQRUPDOL]LQJ2XUILQGLQJV
VXJJHVW WKH LQFOXVLRQRI HOHPHQWV VXFK DV WKH DELOLW\ WRSOD\
PXVLFSOD\JDPHVUHDGDERXWV\PSWRPVDQGUHSRUWRQPRRG
ZLWKLQDQDSSWRVXSSRUWPHQWDOKHDOWKLVOLNHO\WREHPRWLYDWLQJ
DQG EHQHILFLDO IRU ROGHU DGXOW XVHUV DQG FRXOG SURPRWH
IORXULVKLQJ DV GHVFULEHG E\ .H\HV >@ +RZHYHU IXUWKHU
UHVHDUFKZRXOGEHUHTXLUHGWRDVFHUWDLQWKHWUXHOHYHORIEHQHILW
HDFKRIWKHVHHOHPHQWVFRXOGSURYLGH
)LQGLQJVKHUHUHIOHFWKRZROGHUDGXOWVPD\WXUQWRWHFKQRORJ\
WR PDQDJH V\PSWRPV RI ORZ PRRG DQG DOOHYLDWH IHHOLQJV RI
ORQHOLQHVV E\ WKHPVHOYHV ZLWKRXW UHDFKLQJ RXW WR IULHQGV RU
IDPLO\3DUWLFLSDQWVGHVFULEHGKRZXVLQJDSSVWRUHFRUGWKHLU
PRRG DQG UHFHLYH DFWLYLW\ VXJJHVWLRQV PD\ EH SUHIHUDEOH WR
VSHDNLQJZLWKRWKHUVZKHQH[SHULHQFLQJORZPRRG WRDYRLG
EHLQJVHHQDVDEXUGHQ3HHNHWDO>@DOVRIRXQGWKDWROGHU
DGXOWVZHUHNHHQWRDYRLGEHLQJDEXUGHQDQGXVHGWHFKQRORJ\
WRWKLVHQG7KHGHWHUPLQDWLRQRIROGHUDGXOWVWREHVHOIUHOLDQW
FDQ WKXV EH VHHQ DV D PRWLYDWRU IRU WKHP WR HQJDJH ZLWK
WHFKQRORJ\ WR VXSSRUW WKHLU PHQWDO KHDOWK +RZHYHU VRPH
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